Effect of temporary nuclear arrest by phosphodiesterase 3-inhibitor on morphological and functional aspects of in vitro matured mouse oocytes.
The present study aimed to analyze detailed morphological and functional characteristics of mouse in vitro matured oocytes after a pre-maturation culture (PMC) by temporary nuclear arrest with the specific phosphodiesterase 3-inhibitor (PDE3-I) Cilostamide. In a first experiment the lowest effective dose of Cilostamide was determined. Cumulus-oocyte complexes (COCs), isolated from small antral follicles, were exposed to different concentrations of Cilostamide (ranging from 0 (control) to 10 microM) for 24 hr. Afterwards, oocytes were removed from PDE3-I-containing medium and underwent in vitro maturation (IVM) for 16-18 hr. A concentration of 1 microM Cilostamide was the lowest effective dose for maximum level of inhibition and reversibility of meiosis inhibition. This concentration was used in further experiments to evaluate oocyte quality following IVM in relation to different parameters: kinetics of meiotic progression, metaphase II (MII) spindle morphology, aneuploidy rate, fertilization, and embryonic developmental rates. The results were compared to nonarrested (in vitro control) and in vivo matured oocytes (in vivo control). Following withdrawal of the inhibitor, the progression of meiosis was more synchronous and accelerated in arrested when compared to nonarrested oocytes. A PMC resulted in a significant increase in the number of oocytes constituting a MII spindle of normal morphology. None of the oocytes exposed to PDE3-I showed numerical chromosome alterations. In addition, fertilization and embryonic developmental rates were higher in the PMC group compared to in vitro controls, but lower than in vivo controls. These results provide evidence that induced nuclear arrest by PDE3-I is a safe and reliable method to improve oocyte quality after IVM.